Economies of scale and intra-Community trade. Economic Papers No. 68, October 1988 by Schwalbach, Joachim
hPBRS
COMMISSIOTT  OF THE EUBOPEAT{  COMMUI{ITIES O DIBECTORATE-GE]IERAT  FOB ECOilOMIC A]UD IITTAI{CIAL  AFTAIBS
BCN IC
No. 68 October 1988
Economles of  Scale and
Intra-Conmunlty  Trade
by Joachln Schwalbach
Internal  DaDer"Economic Papers" are written by the Sfaff of the Directorate-
General for Economic  and Financial Affairs, or by experts
working in assoc iation with them. The "Papers" are intended to
increase awareness of the technical work being done by the staff
and to seek comments and suggestions for further analyses.
They may not be quoted without authorisation.  Views expressed
represent exclusively the positions of the author and do not
necessa rily correspond with those of the Commission of the
European Communities. Comments and enquiries should be
addressed to:
The Directorate-General for Economic and Financial Affairs,
Commission of the European Communities,
200, rue de la Loi
1049 Brussels, BelgiumNo.  68 
II/291/88-EN 
ECONOMIC  PAPERS 
October  1988 
Economies  of  Scale  and 
Intra-Community  Trade 
by  Joachim  Schwalbach 
Internal paper 
This  paper only exists in English I. 
II. 
III. 
IV. 
v. 
-2-
Contents 
Introduction 
Development  of  Intra-Community  Trade  and 
Firm  Sizes 
Determinants  of  Plant  Sizes  on  the 
Product-Line .level 
Determinants  of  Plant  Sizes at  the 
Industry Level 
Evaluation of  the  Overall Results  and 
Comparative  Static Analysis 
References 
4 
6 
8 
14 
24 
27 Table  1: 
Table  2: 
Table  3: 
Table  4: 
Table  5: 
Table  6: 
Table  7: 
-3-
Tables 
Trends  in Community  Imports  Trade  in 
Manufacturing  Industries 
Average  Firm  Size  in the European 
Community's  Manufacturing  Industries 
Estimates  of  Economies  of  Scale 
Regression Results  on  Plant  Size 
Deviation and  International  Trade 
Plant  Size Deviation in Manufacturing 
Industries  in the Federal  Republic  of 
Germany,  1979-1985 
Empirical  Results  on  the  Determinants 
of Plant  Sizes  in the  Federal 
Republic  of  Germany 
Determinants  of  Plant  Size  Deviation 
in the  United  Kingdom 
28 
29 
30 
33 
34 
35 
37 -4-
I.  Introduction 
It  has  been  argued  that  industrial  plant  sizes  are  on  average 
larger  in  the  United  States  than  in  Europe.t  As  a  consequence, 
European  plants  are  considered  to  be  too  small  to  realize  all 
significant  scale  economies  in  production,  suffering  a  competitive 
disadvantage  with  respect  to  their  American  counterparts.  Several 
reasons  have  been  mentioned  to  account  for  why  plant  sizes  differ 
between  nations: 
"For  one,  some  markets  my  be  too  small  to  support  even  a 
single  plant  of  minimum  optimal  scale.  And  if  buyers  and 
govern1nent  policymakers  prefer  some  diversity  of  supply 
sources,  two  or  more  independent  plants  may  survive  in  small 
markets,  each  plant  too  small  to  enjoy  all  economies  of  scale. 
.  .. .  ..  Dynamics  also  matter.  The  smaller  the  market  is  for  any 
given  (positive)  growth  rate,  the  more  time  it  takes  to 
accumulate  a  demand  increment  sufficient  to  absorb  the 
capacity  of  a  lumpy  new  MOS  plant.  Also,  in  markets  small 
relative  to  the  minimum  optimal  scale,  oligopoly  is  likely,  and 
the  resulting  concern  for  pricing  interdependence  and  strategic 
position  can  aggravate  propensities  toward  investment  in 
inefficiently  small  plants."  (Scherer  et  al.,  1975,  pp.  92-93). 
It  was  generally  expected  that  with  the  creation  of  a  European 
Common  Market  existing  gaps  between  current  and  cost  efficient 
i  See  Bain  (1966)  and  Scherer  et  al.  (1975),  chapter  3. -5-
plant  sizes  would  diminish  over  time.  If  no  tariff  barriers  hinder 
trade  flows  between  national  markets,  producers  choice  of  plant  sizes 
are  less  limited,  leading  to  an  adjustment  process  towards  larger 
plants  and,  consequently,  toward  a  fuller  exploitation  of  scale 
economies  in  production.  If,  in  addition,  most  non-tariff  barriers 
within  the  European  Community  can  be  removed,  plant  size 
differences  between  Europe  and  the  United  States  should  djsappear, 
taking  with  it  European  cost  disadvantages. 
This  study  tests  the  hypothesis  that  the  removal  of  trade 
barriers  within  the  European  Community  had  the  effect  of  increasing 
plant  sizes,  enabling  plants  to  realize  all  significant  scale  economies. 
The  hypothesis  will  be  tested  by  applying  two  very  different  data 
sets  on  a  group  of  manufacturing  industries  for  the  Federal  Republic 
of  Germany  and  the  United  Kingdom.  The  study  is  organized  as 
follows:  Section  II  provides  some  background  information  on  the 
development  of  trade  and  firm  sizes  within  the  European 
Communities.  Sections  III  and  IV  explain  the  deviation  of  observed 
plant  sizes  and  the  minimum  efficient  sizes  (MES)  at  different  points 
in  time.  In  Section  III,  engineering  and  cost  estimates  provide 
information  on  the  MES  and  the  elasticity  of  the  average  cost  curve 
of  selected  product-lines.  And  in  Section  IV,  alternative  measures  are 
employed  for  estimating  MES  on  the  four-digit  industry  level.  Section 
V  evaluates  the  main  results  and  provides  forecasts  about  the  effects 
of  further  removals  of  trade  barriers  on  the  degree  of  cost  efficient 
increase  of  plants. -6-
II.  Development  of  Intra-Community  Trade  and  Firm  Sizes 
According  to  our  hypothesis,  we  expect  that  the  creation  of  a 
European  internal  market  would  increase  intra-Community  trade 
flows  and,  therefore,  lead  to  an  increase  in  plant  and  firm  sizes  in 
industries  where  there  are  significant  unexploited  scale  economies. 
Table  1  gives  a  first  impression  about  intra- and  extra-
Community  trade  flows,  summarizing  import  flows  over  time.  Table  1 
shows  that  since  1963,  both  intra- and  extra-Community  import 
flows  have  increased  over  time.  A  closer  look  at  Table  1  also  shows 
that,  until  about  1975,  intra-Community  imports  were  more  intense 
than  extra-Community  imports.  After  1975,  extra-Community 
imports  became  more  important  in  the  majority  of  industries.  By 
1982,  in  only  nine  industries  were  intra-Community  imports  larger 
than  extra-Community  imports:  metal,  means  of  transportation, 
foods,  textile,  and  paper  industries.  J  acquemin  and  Sapir  ( 1987) 
analyzed  the  relative  slowdown  of  intra-Community  trade  in  detail 
and  concluded  that  after  the  initial  period  of  European  integration 
(which  spans  from  1958  to  about  1972  for  the  founding  six  member 
countries)  the  dynamics  of  intra-Community  trade  seems  to  have 
diminished  particularly  in  consumer  and  investment  goods  industries 
partly  because  of  industry-specific  deficiencies  as  well  as  still 
existing  non-tariff  barriers  within  the  European  Common  Market. 
The  relative  slowdown,  instead,  encouraged  imports  from  the  rest  of 
the  world. -7-
With  increasing  overall  trade  flows  we  expect  an  increase  in 
plant  and  firm  sizes  as  well.  Table  2  summarizes  the  data  available  to 
us  and  shows  the  development  of  average  firm  sizes  in  the  European 
Community  in  selected  two-digit  NACE  industries.  Columns  (1)  and 
(2)  in  Table  2  show  the  average  number  of  employees  in  European 
firms  in  the  years  1975  and  1982,  whereas  column  (3)  shows  the 
slope  of  the  time  trend  in  the  period  1975  to  1982.  Table  2  clearly 
demonstrates  that  there  exists  the  expected  tendency  towards  larger, 
less  labor-intensive  firms  for  nearly  all  industries.  Tables  1  and  2 
together,  then,  are  jointly  consistent  with  our  basic  hypothesis, 
although,  of course,  other  factors  may  be  at  work. (2) 
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III.  Determinants  of  Plant  Sizes  on  the  Product-Line  Level 
In  this  section  we  test  our  hypothesis  that  scale  economies  and 
intra-Community  trade  flows  can  explain  deviations  of  plant  sizes 
from  minimum  efficient  plant  sizes  (MES)  by  using  data  on  the 
product-line  level.  The  analysis  relies  on  a  regression  model,  similar 
to  the  one  adopted  by  Scherer  et  al.  ( 197 5)  and  Muller  and  Owen 
( 1985)  in  which  the  dependent  variable  is  the  deviation  of  the 
representative  plant  size  from  the  MES.  Independent  variables  are 
the  cost  increase  associated  with  sub-MES  plants  and  export/import 
intensities.  The  model  can  be  specified  as  follows: 
where 
is  the  observed  plant  size  deviation  from  MES,  measured 
as  the  ratio  of the  average  plant  size  and  MES. 
is  the  size  of the  product  market,  measured  as  the  ratio  of 
domestic  production  and  MES. 
is  the  cost  increase  associated  with  one-third  of  MES 
output. 
Eit  is  the  export  intensity,  measured  by  1  +exports/domestic 
production. -9-
I it  is  the  import  intensity,  measured  by  1-imports/domestic 
consumption. 
J.l.it  is  the  error  term,  reflecting  all  other  factors  which  effect 
plant  size  deviations. 
a0t' ..... ,a4t  are  regression  coefficients 
Indices  1  represent  product-lines  and 
t  stands  for  the  time  periods. 
Equation  ( 1)  shows  the  expected  direction  of  causality.  The 
bigger  the  market  in  relation  to  MES  output,  the  bigger  the 
representative  plant  size  is,  therefore,  the  smaller  is  the  size 
deviation.  Thus,  we  expect  a1 >0.  A  steep  unit  cost  curve  might  give 
rise  to  larger  plants  since  there  are  considerable  cost  differences 
between  small  and  large  plants.  Hence  one  would  expect  that  in  this 
case  firms  build  larger  plants  and  this  would  be  reflected  in  a  higher 
PSD-value.  Thus,  a2>0.  International  trade  can  have  various  effects  on 
the  deviation  of  actual  plant  sizes  from  MES.  Export  opportunities 
extend  the  relevant  market  and  might  give  firms  the  change  to  work 
off  excess  capacity  and  to  add  new  capacity  to  its  plants.  A  larger 
export  share  in  a  market  might,  therefore,  lead  to  larger  plant  sizes 
and  so  to  higher  PSD  values.  Thus,  a3>0.  Imports,  on  the  other  hand, 
intensify  domestic  competition  and  encourage  firms  to  invest  in 
larger,  more  efficient  plants.  This  investment  behavior  might  be -10-
expected  in  markets  in  which  the  required  market  share  to  operate  a 
MES  plant  is  high.  As  a  result,  one  expects  to  observe  a  plant  size 
increase  if import  shares  are  significantly  high.  Thus,  a4<0. 
The  hypothesis  will  be  tested  for  the  periods  1965  and  1982. 
While  we  expect  ai>O,  i=1,2,3  and  a4<0  for  both  periods,  we  wish  to 
test  the  additional  hypothesis  that  the  effect  of  trade  on  plant  size 
has  increased  over  time.  Thus,  ai1<ait+l' i=1,2,3  and  a41>a4t+l'  which 
means  that  we  expect  a  more  significant  influence  from  exports  and 
imports  in  1982  than  in  1965  due  to  increasing  trade  liberalization 
within  the  European  Community. 
The  data  sample  consists  of MES  and  unit  costs  curve  estimates 
on  a  product-line  level.  Some  of  the  estimates  come  from  various 
published  sources  and  were  performed  by  scholars  using  engineering 
and  cost  analysis  approaches.  The  rest  were  made  exclusively  for  this 
study  by  using  the  sa~e estimation  method.  The  result  is  shown  in 
Table  3.  The  estimates  in  Table  3  suggest  that,  in  most  industries, 
MES  output  as  well  as  cost  disadvantages  of  sub-MES  plants  have 
increased  over  time.  Technological  change  is  the  main  cause  of 
increases  in  the  minimum  efficient  plant  size.  New  production 
processes  led  to  both  lower  unit  costs  and  an  increase  in  plant  sizes 
required  to  take  full  advantage  of  the  cost  reduction  potential.  The 
technological  development  of  recent  years  appear  to  be  most 
significant  in  product-lines  like  beer  brewing  and  cement  in  which 
cost  disadvantages  by  sub-MES  plants  are  particularly  intense. -II-
The  remaining  data  on  domestic  production,  exports,  and 
imports  were  gathered  from  statistical  sources  for  1965  and  1982  for 
the  Federal  Republic  of  Germany.  For  the  United  Kingdom  data  were 
only  available  for  1982. 
Regression  results 
Table  4  summarizes  the  regression  results  for  the  Federal 
Republic  of Germany  (FRG)  and  the  United  Kingdom  (UK).  The  usual 
statistical  tests  were  performed.  The  functional  form  of  the 
regression  equation  was  tested  by  apply1 'lg  a  Lagrange  multiplier 
test  suggested  by  Godfrey  and  Wickens  ( 1981 ).  Heteroskedasticity 
was  not  detected,  but  multicollinearity  was  observed  to  be  severe 
between  the  import · variable  and  all  other  independent  variables  in 
the  1982  German  sample.  The  stepwise  regression  results  will  show 
the  impact  of collinearity  on  the  estimated  coefficients. 
The  results  in  Table  4  show  that  market  size  in  the  FRG  has  an 
increasingly  positive  effect  on  plant  size  development  over  time.  The 
coefficients  are  statistically  significant  but  their  values  are  very 
small.  Thus,  the  positive  effect  on  market  size  on  the  choice  of larger 
plant  sizes  is  still  limited,  e.g.  a  100  percent  increase  in  market  size 
would  lead  to  an  0.07  percent  increase  in  RSD  only.  For  the  UK,  the 
results  show  the  opposite  sign  but  the  coefficient  is  statistically  not 
significant,  therefore  we  should  not  attach  too  much  importance  to  it. 
However,  it  is  interesting  to  speculate  on  how  a  negative  sign  could -12-
be  interpreted.  One  obvious  possibility  is  that  the  extent  of 
diseconomies  of  scale,  which  restrict  the  expansion  of  plants,  are 
relatively  important.  Such  diseconomies  are  often  transportation 
costs  which  are  particularly  intense  in  product-lines  like  beer 
brewing  and  cement,  and  lead  to  a  fragmentation  of  markets.  Other 
causes  of  diseconomies  of  scale  may  be  product  variety  since  a  large 
variety  increases  changeover  costs  and  reduces  lot-size  economies  in 
production  thereby  raising  the  unit  cost  curve.  In  the  UK,  the 
diseconomies  of  scale  seem  to  be  overcompensated  by  scale 
,economies. 
The  cost  gradient  coefficients  have  the  expected  positive  sign 
for  the  FRG,  although  they  are  not  statistically  significant.  Thus  they 
give  only  moderate  support  for  the  hypothesis  that  the  steeper  the 
unit  cost  curve,  the  greater  the  incentive  is  to  build  larger  plants.  For 
the  UK,  the  hypothesis  is  not  confirmed  since  the  effect  is  not 
significant.  This  suggests  that  diseconomies  of  scale  may  be  more 
important  in  the  UK  than  in  Germany  and  may,  therefore,  lead  to 
smaller  plant  sizes. 
The  results  in  Table  4  show  that  international  trade  plays  an 
important  role  in  determining  plant  size  deviations  from  cost 
efficient  plant  sizes.  In  particular,  exports  provide  the  opportunity  to 
enlarge  plants.  The  results  are  highly  significant  for  the  FRG  in  both 
periods  and  for  the  UK  in  1982.  For  the  FRG,  the  export  coefficient  is 
larger  and  shows  stronger  significance  in  1982  than  in  1965,  which 
suggests  that  exports  have  become  more  important  over  time  as  a -13-
determinant  of  plant  capacity  decisions.  In  the  UK,  the  plant  size 
expansion  effect  from  exports  seems  to  be  stronger  than  in  the  FRO. 
Imports,  on  the  other  hand,  also  had  a  positive  effect  on  plant  size 
development  in  both  countries.  This  effect  was  not  significant  in 
1965  in  the  FRO  and  in  the  UK,  but  it  was  significant  for  the  FRO  in 
1982.  The  results  also  indicate  that  the  aforementioned 
multicollinearity  between  the  imports  variable  and  the  other 
variables  is  particularly  severe  for  the  German  data  in  1982  between 
imports  and  exports.  In  sum,  the  results  on  trade  show  quite  clearly 
that  exports  and  imports  had  a  simultaneous  positive  effect  on  the 
creation  of  larger  plants.  This  observation  and  the  positive 
association  between  exports  and  imports  support  the  theory  of  intra-
industry  trade  which  shows  that  increasing  differentation  of 
products  and  services  increase  intra-industry  trade.  This  effect  on 
trade  is  enhanced  if,. in  addition,  trade  barriers  are  low. -14-
IY.  Determinants  of  Plant  Sizes  at  the  Industry  Level 
In  this  section,  we  explain  the  deviation  of  observed  plant  sizes 
from  minimum  efficient  plant  sizes  at  the  four-digit  industry  level 
and  therefore  at  a  slightly  more  aggregate  level  than  in  Section  III. 
With  the  analysis  on  the  industry  level  we  are  able  to  set  up  a  larger 
data  base  which  provides  the  opportunity  to  test  the  stability  of  the 
regression  results  on  the  product-line  level  in  Section  III.  This 
stability  test  is  important  since  the  results  in  Section  III  might  be 
very  sensitive  to  an  increase  in  the  number  of  observations. 
Furthermore,  the  industry  analysis  enables  us  to  select  a  richer  set  of 
explanatory  variables. 
By  moving  to  the  industry  level  we  sacrifice  the  quality  of  the 
MES  estimates.  Since  MES  estimates  are  not  available  for  a  large 
number  of industries,  we  have  to  apply  alternative  measures  of  MES. 
Alternative  measures  have  been  proposed  in  the  literature  and 
empirical  tests  have  shown  that  two  measures  in  particular  are  good 
substitutes:  the  'Top  50  percent'  index  and  the  'Midpoint'  plant  size 
index.2  The  first  index  "  ..... .is  found  by  moving  down  the  plant  size 
distribution  starting  with  the  largest  plants,  until  enough  plants  have 
been  included  to  encompass  50  percent  of  total  industry  employment 
or  output.  The  average  plant  size  of  those  plants  which  account  for 
the  top  half  of  the  cumulative  employment  or  output  size 
distribution  is  then  calculated."  The  other  index  "  estimates  the 
2  See  Scherer  et  al.  (1975),  chapter  3. -15-
employment  or  output  of that  individual  plant  which  is  located  at  the 
50  percent  point  of  the  cumulative  size  distribution."  (Scherer  et  al., 
1975,  p.66). 
With  the  two  alternative  MES  measures  at  hand  we  are  able  to 
provide  a  first  look  at  the  plant  size  deviation  from  MES  and  its 
development  over  time  at  the  industry  level.  For  this  purpose  we 
grouped  102  German  four-digit  industries  into  its  corresponding  16 
two-digit  NACE  industries  for  the  time  period  1979-1985.  The  ratio 
between  average  plant  size  and  MES  will  show  whether  plants  are 
large  enough  to  realize  all  scale  economies  and  how  plant  sizes 
developed  over  time  relative  to  the  MES.  1tble  5  summarizes  the 
calculated  average  ratio  of  average  plant  size  to  MES  for  the  years 
1979  and  1985,  where  the  average  plant  size  is  measured  in  terms  of 
the  number  of  employees  and  the  MES  is  represented  by  the  TOP  50 
percent  index  of  total  industry  employees..  The  first  impression  we 
get  from  Table  5  is  that  actual  plants  are  on  average  smaller  than 
MES.  In  1979,  for  instance,  plants  in  the  mineral  oil  refining  industry 
are  on  average  only  40  percent  of MES  and  in  1985  about  60  percent. 
The  deviation  across  industries  varies  which  means  that  in  the 
chemical  industry  we  observe  the  largest  deviation  from  efficient 
plant  sizes  while  in  the  extraction  of  minerals  industry  the  average 
plant  is  close  to  a  cost  efficient  plant.  Table  5  also  shows  that  in  1985 
plants  on  average  exceeded  the  MES  in  two  industries,  namely  in  the 
extraction  of  minerals  and  the  motor  vehicles  industries.  In  1985 
plants  in  these  industries  reached  a  cost  efficient  size.  In  the  other 
industries  one  observes  the  same  general  pattern  that  the  plant  size I) 
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deviation  decreased  over  time.  The  adjustment  process  towards  more 
cost  efficient  plants  can  be  clearly  seen  in  Table  5  and  this  process 
was  relatively  fast  if  one  takes  into  account  that  the  time  period 
1979-85  under  consideration  is  relatively  short. 
Based  on  the  results  in  Table  5,  how  can  one  explain  the 
variance  of  plant  size  deviations  across  industries?  Various  factors 
explain  the  deviation,  which  c~n  be  labeled  as  industry-specific  and 
trade-specific  factors.  If  one  considers  the  extration  of  minerals  and 
the  motor  vehicles  industries,  in  which  the  average  plant  size  is  close 
to  the  MES,  one  finds  different  factors  explaining  the  small  deviation. 
In  the  extraction  0f  minerals  industry  the  structure  of  the  market 
consists  of  various  local  markets  which  are  determined  by  the 
location  of  the  inputs  and  the  transportation  costs.  These  local 
markets  are  protected  from  trade  by  natural  entry  barriers  and  are 
large  enough  to  exploit  scale  economies.  In  the  motor  vehicles 
industry,  on  the  other  hand,  international  competition  is  the  main 
force  for  driving  plants  toward  a  cost  efficient  size.  In  general,  plant 
size  deviations  from  MES  exist  mainly  because  markets  are  too  small 
in  relation  to  MES,  trade  barriers  hinder  the  extension  of  markets, 
demand  growth  is  not  high  enough  to  reduce  excess  plant  capacity, 
and  shipment  costs  as  well  as  product  variety  lead  to  a 
fragmentation  of  markets  which  are  smaller  than  MES. 
A  more  systematic  insight  into  the  importants  of  factors 
explaining  the  plant  size  deviation,  is  provided  by  the  regression -17-
analysis  which  we  want  to  perform  now.  The  regression  model  is 
specified  in  a  similar  fashion  than  in  Section  III  as  follows: 
PSDit =bot + btt MSit + b2t Eit - b3t 1it + b4t  CRit 
+ bst GRit + b6t  PRit - b7t  EMit + Jlit  (2) 
where 
is  the  ratio  of  the  average  plant  size  and  MES,  which  is 
represented  by  the  TOP  50  and  MIDPOINT  indices,  re-
spectively. 
MSit  is  the  market  size,  measured  as  the  ratio  of  domestic 
consumption  and  TOP  50  and  MIDPOINT,  respectively. 
Eit  is  the  exports  intensity  which  is  measured  in  two  ways: 
EJt  is  the  exports  intensity  based  on  total  exports  (=intra 
+  extra-Community  exports)  and  measured  by  1  +exports/ 
domestic  production. 
~It  is  the  intra-Community  exports  intensity,  measured 
by  1  +intra-Community  exports/total  exports. 
Ii  1  is  the  imports  intensity  which  is  also  measured  in  two 
ways:  11 t  is  equal  to  1-total  imports/domestic  con-
sumption  and  I~t  is  equal  to  !-intra-Community  im-
ports/total  imports. -18-
CRit  1s  the  seller  concentration  ratio,  measured  by  the  five-
firm  ratio  for  the  UK  and  the  Herfindahl  index  for  the 
FRO. 
GRit  is  the  percentage  growth  of  production. 
PRit  is  the  productivity  ratio,  measured  by  the  ratio  of 
domestic  production  and  the  number  of  employees. 
EMit  is  the  extent  of  multi-plant  operation,  measured  by  the 
average  number  of  plants  operated  by  firms  in  the 
industry. 
bOt'  ......  ,b7t  are  regression  coefficients. 
flit  IS  the  error  term,  representing  all  other  factors  which 
determine  plant  size  deviations. 
Indices  1  represent  three-digit  industries  in  the  UK  and  four-digit 
industries  in  the  FRG  and 
t  stands  for  the  time  periods  1979,  1985  for  the  FRG  and 
1979,  1983  for  the  UK. 
Equation  (2)  shows  tha~  seven  explanatory  variables  were 
selected  for  which  data  are  available.  Expected  signs  of  the  causal 
relationship  between  the  endogenous  variable  and  the  exogenous 
variables  are  shown  in  the  regression  model.  The  core  variables  are -19-
the  market  size,  exports,  and  imports  variables.  With  respect  to  these 
variables  we  expect  that  market  size  has  a  positive  influence  on 
plant  size  development.  Markets  which  are  large  in  relation  to  MES 
output  might  have  a  favorable  effect  on  plants'  capacity  expansion 
decision.  Thus,  we  expect  b1  1>0.  Exports  and  imports  (total  as  well  as 
intra-Community)  influence  plant  size  decisions  positively.  Exports 
increase  the  relevant  market  and  open  the  opportunities  to  build 
larger  plants.  Imports  put  pressure  on  domestic  firms'  decision 
makers  to  increase  their  plant  sizes  toward  the  most  cost  efficient 
size.  Thus,  b~ 1  and  b11<0.  In  addition,  the  impact  of  Intra-Community 
trade  on  plant  size  decisions  might  be  even  higher.  Therefore,  we 
expect  more  cost  efficient  plants  in  industries  in  which  the  ratio  of 
I  I  intra-Community  to  total  trade  is  higher.  Thus,  b21>0  and  b31<0. 
From  the  additional  variables  we  expect  explanatory  power  as 
well.  Among  them  the  concentration  variable,  since  concentrated 
markets  might  have  larger  plants  due  to  the  fact  that  large  market 
shares  by  dominant  sellers  provide  the  chance  to  build  larger  plants. 
Thus,  we  expect  b41>0.  If,  however,  markets  are  fragmented,  we 
might  expect  even  large  sellers  to  favor  a  multiple  plant  structure. 
The  average  number  of  plants  operated  by  firms  is  therefore  a  good 
indicator  of  the  existence  of  local  markets.  We  therefore  might  expect 
a  negative  association  between  plant  size  deviations  and  the  extent 
of  multi-plant  operation,  i.e.  b71<0.  Market  growth  might  have  a 
positive  effect  on  plant  size  decisions.  Indivisibilities  in  physical 
production  capacity  lead  to  a  certain  extent  of  excess  capacity  at  a 
time  when  new  capacity  is  set  up.  This  risk  of holding  excess  capacity (4) 
-20-
permanently  will  be  reduced  if  demand  growth  is  be  expected,  thus 
b st>O.  Finally,  the  productivity  of  the  labor  force  might  also  have 
positive  effects  on  plant  size  decisions.  The  higher  the  labor 
productivity  will  be,  the  more  firms  will  be  inclined  to  operate  larger 
plants,  thus  b6t>O. 
Re~:ression  Results 
Tables  6  and  7  summarize  the  regression  results  for  the  sample 
of  up  to  105  four-digit  industries  in  the  FRO  and  of  103  three-digit 
industries  in  the  UK.3  For  the  FRO,  we  were  able  to  run  regressL)ns 
for  the  periods  1979/1985  and  for  the  UK  for  1979/1983. 
Furthermore,  the  data  samples  for  the  FRO  and  the  UK  differ  slightly 
in  two  respects:  for  the  FRO  ,  the  data  on  trade  flows  allow  to  make 
the  distinction  between  intra-Community  and  total  trade  flows, 
whereas  for  the  UK,  only  total  trade  flow  data  were  available.  In 
addition,  for  the  UK  we  only  have  access  to  the  TOP  50  measure  of 
minimum  efficient  plant  size.  And  finally,  separate  regressions  were 
performed  for  the  producer  and  consumer  goods  industries  in  the 
FRO. 
The  results  in  Tables  6  and  7  for  the  total  sample  show  that 
nearly  all  coefficients  of  the  explanatory  variables  have. the  expected 
3  The  usual  statistical  tests  were  performed.  The  test  of  the  functional  form 
showed  a  linear  specification  to  be  preferable.  No  heteroskedasticity  was 
detected.  Also  no  severe  multicollinearity  is  present. -21-
stgns.  The  coefficients  of  all  exports  variable  (total  and  intra-
Community)  are  highly  significant  for  the  German  sample,  but  not  for 
the  UK  in  both  time  periods.  We  can  conclude  that  the  convergence 
towards  more  efficient  plant  sizes  is  significantly  affected  by  total 
exports  as  well  as  intra-Community  exports  in  the  FRO,  and  the 
importance  of  exports  has  increased  over  time.  For  the  UK,  we  find 
slight  support  for  the  proposition  that  total  exports  are  a  increasing 
force  driving  plant  size  developments,  but  this  support  is  not 
statistically  significant.  If  we  divide  the  sample  into  producer  and 
consumer  goods  industries,  we  find  that  only  in  producer  goods 
industries  are  exports  an  important  determinant  of  plant  sizes  in  the 
FRO.  In  consumer  goods  industries,  by  :~ontrast,  exports  do ·not  seem 
to  play  any  role  at  all,  even  over  time. 
Imports,  on  the  other  hand,  also  have  a  positive  impact  on 
plant  sizes  but  we  cannot  put  to  much  weight  on  it  since  the 
coefficients  are  not  statistically  significant  in  both  countries  and  both 
periods.  Additionally,  we  observe  an  increase  in  the  coefficients  over 
time  which  suggests  that  the  positive  influence  of  imports  on  plants 
size  developments  became  more  important  over  time. 
Market  size  and  demand  growth  are  both  powerful  explanatory 
variables.  In  both  countries,  larger  and  faster  growing  markets 
provide  the  opportunity  to  build  larger  and  more  cost  efficient 
plants.  The  size  of  the  market  in  the  UK  seems  to  be  the  dominant 
factor  affecting  plant  size  decisions.  If  one  takes  the  significant  effect 
of  the  concentration  variable  into  account  as  well,  one  is  inclined  to -22-
argue  that  large  markets  in  the  UK  are  well  protected  by  entry 
barriers,  maybe  because  of  cost  efficient  production.  Entry  barriers 
may  also  explain  why  intra-industry  trade  flows  are  less  pronounced 
between  the  UK  and  other  countries. 
Seller  concentration  is  a  powerful  explanatory  factor  in  both 
countries,  and  also  in  both  subgroups  of  industries.  However,  the 
significance  of  concentration  is  more  pronounced  in  the  UK.  The 
results  suggest  that  large  sellers  in  concentrated  industries  in  the  UK 
seem  to  operate  with  larger  plants,  whereas  in  the  FRG  a  higher 
extent  of  multi-plant  operation  is  preferred.  The  regression  results 
on  the  extent  of  multi-plant  operation  support  this  view:  the  more 
important  the  concentration  variable  is  in  explaining  plant  sizes,  the 
larger  the  plants  are  and  the  smaller  the  number  of  plants  operated 
by  large  firms. 
Labor  productivity  has  no  explanatory  power  in  either  country. 
The  coefficient  shows  in  most  regressions  the  expected  sign  but  the 
effect  is  not  statistically  significant.  This  result  is  somewhat 
surprising  since  we  would  expect  cost  efficient  plants  to  have  a 
higher  labor  productivity. 
If  we  compare  the  results  on  market  size,  exports,  and  imports 
with  the  one  in  Section  Ill,  we  see  that  the  signs  of  the  regression 
coefficients  remain  stable.  However,  the  values  of  the  coefficients  are 
different.  At  the  industry  level  we  receive  lower  values  which  seems -23-
to  be  the  consequence  of  moving  from  the  product-line  level  to  a 
more  aggregate  industry  level  analysis. -24-
V.  Evaluation  of  the  Overall  Results  and  Comparative  Static 
Analysis 
The  results  show  positive  and  increasing  effects  of  exports  and 
imports  on  plant  size  developments  towards  more  cost  efficient  plant 
sizes  in  the  FRG  and  the  UK.  The  results  can  be  used  to  speculate  to 
what  extent  trade  flow  changes  affect  plant  sizes  and  cost  efficiency 
of  plants.  For  this  purpose  we  experiment  with  the  average  values  of 
the  regression  variables  and  their  estimated  coefficients  in  Section 
III.  First  of all,  we  are  interested  in  the  plant  size  effect  of trade  flow 
increases.  For  simplicity,  we  assume  that  exports  and  imports  flows 
increase  by  10  perce~'t.  If  we  calculate  the  growth  rate  for  each 
period  and  each  country  separately  we  receive  the  following  results: 
FRG 
UK 
1965 
1982 
1982 
Exports 
4.7% 
8,5% 
19.4% 
Imports 
7.3% 
16.5% 
4.1% 
These  numbers  tell  us  that  a  10  percent  increase  in  exports  and 
imports  would  increase  average  plant  size  in  the  FRG  in  1965  by  4.7% 
and  7.3%,  respectively.  And  in  1982  the  increase  would  be  8.5%  and 
16.5%.  In  the  UK,  the  increase  in  average  plant  size  would  be  even 
19.4%  if exports  increase  by  10%  and  4.1%  if imports  increase  by  the -25-
same  amount.  This  seems  to  be  a  rather  strong  response  to  changing 
trade  flows. 
In  comparison  with  the  above  speculative  results  we  are  able 
to  calculate  the  actual  overall  trade  effect  for  the  FRG.  Taking  the 
actual  average  increase  of  73  percent  in  exports  and  107  percent  in 
imports  during  the  period  1965  to  1982  into  account,  we  receive  an 
average  plant  size  growth  by  97  percent.  Therefore,  trade  flows 
basically  doubled  plant  sizes  within  the  observed  time  period. 
Our  second  exercise  will  be  to  speculate  about  the  impact  of  a 
plant  size  increase  on  the  improvement  on  the  cost  efficiency  of 
plants.  If  plants  increase  in  size  due  to  increasing  trade  flows  one 
should  expect  an  increase  in  cost  efficiency  as  well.  To  what  extent 
this  improvement  in  cost  efficiency  can  be  depends  on  the  increase 
of  trade  flows.  Three  scenarios  are  worth  considering:  First,  exports 
increase  by  100  percent.  Second,  import  flows  double  in  size  and 
third,  both  exports  and  imports  increase  each  by  100  percent.  For 
each  scenario  we  will  be  able  to  calculate  the  expected  effect  on  cost 
efficiency  under  the  additional  assumption  that  total  consumption 
remains  unaffected  by  trade  flow  increases. 
If  exports  increase  by  100  percent,  the  export  share  on  total 
domestic  production  increase  from  its  level  in  1982  of  36.6  percent 
to  53.6  percent  at  a  later  point  in  time.  As  a  consequence,  average 
plant  size  increases  should  have  a  decreasing  effect  on  unit  costs. 
Prior  to  the  export  increase,  actual  average  plant  size  had  14.94 -26-
percent  higher  unit  costs  than  a  MES  plant.  After  doubling  of  exports, 
the  disadvantage  by  sub-MES  plants  diminished  to  12.49  percent.  As 
a  result,  the  increase  of cost  efficiency  is  about  16.4  percent. 
If  imports  increase  by  100  percent,  we  expect  an  increase  in 
cost  efficiency  as  well,  since  imports  have  also  a  positive  effect  on 
plant  size  development  in  the  FRG  and  the  UK.  Actual  import  share 
on  total  domestic  consumption  was  in  1982  about  32.1  percent  and  it 
would  be  twice  as  much  after  the  import  increase  by  100  percent. 
The  corresponding  cost  efficiency  improvement  is  about  26.5  percent 
which  leaves  the  average  plant  size  with  10.98  percent  higher  costs 
than  a  MES  plan~- The  cost  efficiency  increase  by  imports  is  therefore 
higher  than  the  effect  of  increasing  exports  flows. 
If  exports  and  imports  increase  in  magnitude  and  total 
domestic  consumption  still  remains  unchanged,  domestic  production 
has  to  decrease.  The  overall  effect  will  be  a  rise  in  cost  efficiency  of 
about  55  percent.  This  efficiency  increase  is  considerable  taking  into 
account  that  average  plant  size  is  now  larger  than  one  half  (0.518)  of 
a  MES  plant  which  leaves  a  cost  disadvantage  of  only  6.72  percent. -27-
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Trends  in  Community  Imports  Trade  in 
Manufacturing  Industries 
Indue  try 
I 
1813  · 1  1870  I 
1875  I 
1881  I 
1882 
I 
I 
1813  I 
1870  1  1875  I 
1881  I 
1882 
lntnloCommuniiJ 
Imports 
Extra-Community 
lmportt 
Manuf.cturtng lnduatry  8,5  23,3  48,8  105,1  120,5  10,8  22,2  41,5  105,8  120,5 
Mineral oil refining  3,8  10,1  38,5  85,0  101,4 
Production 1nc1 preliminary proc~~~lng of  11,0  28,7  47,0  88,1  85,8 
4,1  3,8  22,7  108,5  145,1 
13,0  31,4  44,8  71.1  87,2 
metall 
•  lion lnd .....  14,8  33,2  52,8  11,8  88,7  13,3  38,0  41,7  74,0  108,2 
~lie  mtneral praducta  8,7  24,0  47,2  88,8  101,8 
•  Concnte, c.ment, platter producta for  12,7  31,2  12,2  12,0  17,1 
1,4  22,8  43,2  101,1  112,7 
15,1  28,3  70,3  108,1  114,1 
oonatructlon 
e  Glaltlnd gluaw.,.  8,8  28,1  45,2  102,1  113,7  7,8  11.0  31,8  105,5  118,8 
CMmlcalllnd man-made fltne  1,2  18,7  <le,1  111,3  123,2 
•  l8tlc lnduttrlal chemlealt  5,7  17,3  <&2,4  110,0  121,0 
10,4  25,1  45,1  113,5  121,3 
10,1  25,2  45,1  112,4  123,8 
•  Phermaceutloal praducta  5,4  24,1  50,8  119,9  134,8  8,3  23,2  48,3  120,8  138,8 
MetallltiOI•  8,5  25,0  52,1  88,7  107,7  7,3  11,4  44,1  104,3  112,8 
e  TOOIIInd flnlthld metal goode  1,1  24,2  45,4  100,5  111,8  1,1  17,7  <&2,0  107,0  111,5 
Mechlnloal tnQineerlng  11,4  28,3  53,3  88,0  101,8  11,1  21,4  50,4  112,1  124,8 
e  MachiM-tooll for working metal  15,5  35,8  55,3  100,2  101,8  13,7  21,5·  40,7  101,1  103,8 
•  Plant for miMe. Iron Md atMI, etc.  10,5  28,8  55,8  14,0  17,7  13,3  21,5  54,1  101,8  111,8 
Office lnd data-procelllng machinery  5,1  25,1  48,8  121,1  150,2  4,1  21,4  35,3  127,1  157,2 
11ectrtoa1 eno~neer~no  1,3  25,2  52,4  105,0  117,7  1,0  17,3  31,8  124,0  143,2 
•  Electrical machinery  1,0  27,3  48,8  88,8  110,8  ...  24,1  43,2  115,8  131,1 
•  Telecommunloatlonl equipment, etc.  8,0  24,1  52,7  108,2  125,4  7,0  20,4  43,5  120,8  141,4 
•  ........ televiiiOn, etc.  8,4  25,2  115,2  107,0  118,1  4,1  14,1  31,7  128,1  150,7 
•  Domeet1c type electric IPPIIIncel  1,0  25,0  118,1  107,1  111,8  4,1  12,3  31,8  132,2  134,8 
Motor 'Mtllclel  8,8  21,7  44,4  101.3  121,1  2,5  7~  21,3  112,0  124,7 
Other miMI of tranaport  13,0  23,8  55.3  130,7  118,8  4,5  17,8  34,8  101.0  103,7 
•  81\!pbulldlng  13,7  35,3  15,5  11,1  12,3 
•  Aerotpace equipment mMuf.:turtng and  13,3  20,7  43,1  152,4  215,7 
4,1  32,1  13,4  .,2  100,3 
4,7  15,3  27,5  101,1  101,8 
IWPalrlnG 
1nttrument enolneerlna  7,3  20,8  47,8  105.1  113,1  5,8  14,8  38,0  118,1  125,4 
llood, drink. lnd toe-co  1,5  22,8  18,7  115,8  133,2  31,8  38,0  118,4  111,1  124,0 
Textile  25,1  57,1  104,5  105,2  230,3  11,7  35,5  77,5  114,3  221,2 
LeeiJier lnd ...  tiler goodl  13,2  25,5  81,8  103,7  123,0  7/J  15,2  43,1  107,1  123,8 
Mat produced tootw.r  5,5  17,1  <&2,1  88,1  117,3  3,8  10,8  31,8  101,1  117,5 
AMdyomlde clothing  8,1  20,1  50,5  103,0  114,1  3,1  10.8  43,3  114,1  121,8 
Tlmblr lnd wooden tumlture  1,3  18,5  45,2  102,1  107,2  11,1  21,7  31,3  15,3  15,8 
Pulp, Pll*lnd Pll*  product~  1,1  21,1  47,1  114,7  127,0  17,8  33,1  10,8  118,5  122,5 
Printing  8,0  24,1  41,3  101,3  115,7  1,4  25,1  47,3  111,2  130,1 
......... ptOductt  8,8  21,0  51,2  108,1  115,2  1,3  18,1  40,4  104,2  111,1 
PIMtlc produota  5,1  11,1  43,1  101.4  121,0  7.7  11,5  41,0  115,7  133,0 
Source:  Yearbook  of  Industrial  Statistics,  1984,  pp.  118-119. Tstble  2:  -29-
Average  Firm  Size  in  the  European  Community's 
Manufacturing  Industries 
Average  Number  of  Employees  in  Firms 
NACE 
No.  Industries 
22  Production  of  preliminary 
processing  of  metals 
23  Extraction  of  minerals 
24  Manufacture  of  non-metallic 
mineral  products 
25  Chemical  industry 
3 1  Manufacture  of  metal  articles 
32  Mechanical  engineering 
3 3  Manufacture  of  office  machinery 
and  data  processing  machinery 
34  Electrical  engineering 
3  5  Manufacture  of  motor  vehicles 
3 6  Manufacture  of  other  means 
of  transport 
3 7  Instrument  engineering 
41  Food  industry 
43  Textile  industry 
44  Leather  industry 
45  Footwear  and  clothing  industry 
46  Timber  and  wooden  furniture 
industry 
4 7  Manufacture  of  paper  and  paper 
products;  printing  and  publishing 
48  Processing  of  rubber  and  plastics 
49  Other  manufacturing  industries 
Years  Slope  of Trend 
1975  1982  1975-82 
548.2 
84.8 
132.7 
326.3 
110.6 
175.1 
977.5 
405.3 
704.7 
477.2 
134.9 
163.1 
150.7 
72.5 
104.5 
75.7 
128.3 
158.3 
93.7 
486.4 
89.2 
127.9 
327.3 
100.8 
158.5 
748.1 
339.2 
697.8 
492.7 
116.8 
163.1 
132.3 
66.8 
99.1 
72.4 
117.0 
145.3 
83.9 
-6.486 
0.426 
-1.540 
-0.235 
-1.460 
-2.576 
-27.156 
-10.642 
2.030 
1.374 
-2.581 
-0.694 
-3.507 
-0.827 
-1.385 
-0.514 
-1.510 
-2.045 
-1.458 
Source:  Own calculation from  'CRONOS  SEF VISA' -30- Table  3: 
Estimates  of  Economies  of  Scale 
NACE  Industry  Minimum  Efficient  Unit  Cost  Year  Source 
No.  Scale  Increase 
(MES)  1/3  1/2 
MES  MES 
140.1  Mineral  oil  10  million  tons/year  <5%  1982  DIW 
refining  10  million  tons/year  5%  1969  Pratten 
5.95  million  tons/year  3%  1967  Weiss 
10  million  tons/year  4.8%  1965  Scherer 
221  Steel  9.6-12  million  tons/y  >10%  1982  DIW 
(integrated  4.1  million  tons/year  8%  1969  Pratten 
plants)  3.6  million  tons/year  10%  1967  Weiss 
3.6  million  tons/year  11%  1965  Scherer 
241  Bricks  35  million  a  year  30%  1982  Schwalbach 
25  million  a  year  25%  1969  Pratten 
242.1  Cement  1.3  million  tons/year  39.9%  1982  Schwalbach 
1.0  million  tons/year  38.2%  1972  Schwalbach 
2.0  million  tons/year  9%  1969  Pratten 
1.2  million  tons/year  26%  1965  Scherer 
247.2  Glass  Bottles  133,000  tons  a  year  11%  1965  Scherer 
180,000  tons  a  year  13%  1982  Schwalbach 
251  Basic  industrial  chemicals 
•  Ethylene  500,000  tons/year  5-10%  1982  DIW 
•  Sulphuric  350,000  tons/year  5-10%  1982  DIW 
acid  1  million  tons/year  1%  1969  Pratten 
•  Ammonia  550,000  tons/year  5-10%  1982  DIW 
•  Synthetic  60,000  tons/year  15%  1969  Pratten 
rubber 
•  Synthetic  40,000  tons/year  7%  1969  Pratten 
yam 
•  Synthetic  80,000  tons/year  5%  1969  Pratten 
polymer 
255  Paint  38  million  litre/year  4.4%  1965  Scherer 
258.1  Soap  and  70,000  tons/year  2.5%  1969  Pratten 
detergents Table  3  ,  cont.  -31-
260  Man-made  fibres 
*  Acrylic  19,278  tons/year  9.5%  1967  Weiss 
fibres 
*  Polyester  18,144  tons/year  10%  1967  Weiss 
fibres 
*  Cellulosic  31,752  tons/year  5%  1967  Weiss 
fibres 
321.1  Combine  20,000  units/year  10%  1982  DIW 
harvester 
321.2  Tractors  90,000  units/year  6%  1982  DIW 
330  Electronic  500,000  units/year  5-10%  1982  DIW 
typewriters 
343.2  Auto  1  million  units/year  4.6%  1965  Scherer 
batteries 
345.1  T.V.  sets  1.3-2.2  million  units/y  5%  1982  DIW 
346  Fridges  800,000  units/year  6.5%  1965  Scherer 
machines  500,000  units/year  8%  1969  Pratten 
1.5  million  units/year  12%  1982  DIW 
Washing  500,000  units/year  8%  1969  Pratten 
machines  800,000  units/year  7.5%  1980  MUller/ 
Owen 
351  Cars  500,000  units/year  15%  1982  DIW 
Trucks  200,000  units/year  12%  1982  DIW 
363.1  Bicycles  100,000  units/year  4%  1969  Pratten 
427.1  Beer  2.8  million  hi/year  18%  1981  Schwalbach 
brewing  2.0  million  hi/year  14%  1974  Schwalbach 
3.0  million  hi/year  7%  1980  Cockerill 
1.6  million  hi/year  9%  1969  Pratten 
5.3  million  hi/year  5%  1965  Scherer 
2.4  million  hi/year  10%  1967  Weiss 
429  Cigarettes  70  billion  units/year  3%  1982  DIW 
36  billion  units/year  2.2%  1965  Scherer 451 
481.1 
Source: 
-32- Table  3. cont. 
Footwear  4,000  pairs  a  week  1.5%  1980  MUller/ 
Owen 
Leather  shoes 1  million  pairs/year  1.5%  1965  Scherer 
Shoes  300,000  pairs/year  2%  1969  Pratten 
Car  tyres  9  million  units/year  5-10%  1982  DIW 
16,500  units/day  5%  1967  Weiss 
DIW  (1985),  Empirische  Untersuchung  von  industriellen  GroBen-
vorteilen  (Economies  of  Scale)  nach  der  Methode  der 
Ingenieursch!tzungen,  Berlin. 
MUller,  J.  and  Owen,  N.  (1983 ),  Economic  Effects  of Free  Trade  in 
Manufacturing  Products  within  the  EC,  Berlin. 
Pratten,  C. F.  (1971),  Economies  of  Scale  in  Manufacturing  Industry, 
Cambridge. 
Scherer,  F.M.  et  al.  (1975),  The  Economics  of  Multi-Plant  Operations, 
Cambridge. 
Schwalbach,  J.  (1984),  AusmaB  und  Entwicklung  von  Gr6Benvor-
teilen  in  der  deutschen  Bier- und  Zementindustrie, 
Berlin. 
Schwalbach,  J.  (1987),  Gr6Benvorteile  im  verarbeitenden  Gewerbe, 
mimeo,  Berlin. 
Weiss,  L.W.  (1976),  Optimal  Plant  Size  and  the  Extent  of Suboptimal 
Capacity,  in:  R.T.  Masson  and  P.D.  Qualls  (eds.),  Essays  on 
· Industrial  Organization  in  Honor  of  Joe  S.  Bain, 
Cambridge,  pp.  123-141. Table _!:  -33-
Regression  Results  on  Plant  Size  Deviation  and  Inter-
national  Trade 
Dependent  variable:  Ratio  of  average  plant  size  and  minimum 
efficient  plant  size 
Regression  Coefficients 
Number  Market  Cost 
Country  Year  of  cases  Constant  size  gradient  Exports  Imports  R2 
FRG  1965  22 
1982  20 
UK  1982  19 
0.181***  0.0004 
(5.05)  (0.94) 
0.194***  0.0004  0.125 
(3.32)  (0.86)  (0.29) 
-0.382* 
( -1.39) 
0.0007*  0.182  0.443** 
( 1.58)  (0.44)  (2.14) 
0.042 
0.047 
0.240 
-0.225 
( -0.52) 
0.0007*  0.219  0.425**  -0.166  0.250 
(1.56)  (0.51)  (1.98)  (-0.48) 
0.217***  0.002**  0.156 
(4.66)  (1.83) 
0.262***  0.0014*  0.372  0.182 
(3.37)  (1.65)  (0.73) 
-0.574**  0.002***  0.115  0.562***  0.438 
( -1.81)  (2.67)  (0.25)  (2.  70) 
-0.079 
(-0.14) 
0.0016**  0.257  0.353  -0.319  0.478 
(1.73)  (0.53)  (1.24)  (-1.07) 
0.653*** 
(4.94) 
-0.105***  -0.133 
(-3.36)  (-0.43) 
-0.510***  -0.198  -0.887 
(-3.29)  (-0.61)  (-0.79) 
-0.221***  -0.145  -0.422  0.714** 
(-3.39)  (-0.45)  (-1.10)  (2.34) 
-0.599***  0.365 
(-3.21) 
0.011 
0.048 
0.303 
-0.201***  -0.143  -0.417  0.724**  -0.056  0.303 
( -3 .06)  ( -0.43)  ( -1.07)  (2.05)  ( -0.06) 
Significance  levels:  ••• 1%, •• 5%,  •  10%,  two-tailed  test. NACE 
No. 
14 
22 
23 
24 
25 
31 
32 
34 
35 
37 
41/42 
43 
45 
46 
47 
48 
-34-
Plant  Size  Deviation  in  Manufacturing  Industries 
in  the  Federal  Republic  of  Germany,  1979-1985. 
Table  S: 
Industries  Ratio  of  Average  Plant  Size  and 
Minimum  Efficient  Plant  Size  (MES) 
Mineral  oil  refining 
Production  and  preliminary 
processing  of  metals 
Extraction  of  minerals 
Manufacture  of  non-metallic 
mineral  product 
Chemical  industry 
Manufacture  of  metal  articles 
Mechanical  engineering 
Electrical  engineering 
Manufacture  of  motor  vehicles 
Instrument  engineering 
Food,  drink,  and  tobacco 
Textile  industry 
Footwear  and  clothing 
Timber  and  wooden  furniture 
Manufacture  of  paper  and 
paper  products;  printing 
and  publishing 
Processing  of  rubber  and  plastics 
1979 
0.40 
0.44 
0.60 
0.53 
0.28 
0.45 
0.35 
0.33 
0.53 
0.44 
0.50 
0.54  . 
0.63 
0.62 
0.50 
0.46 
1985 
0.60 
0.62 
1.20 
0.82 
0.37 
0.54 
0.42 
0.50 
1.08 
0.58 
0.68 
0.64 
0.78 
0.75 
0.59 
0.56 Table  6:  -35-
Empirical - Results  on  the  Determinants  of  Plant  Sizes 
in  the  Federal  Republic  of  Germany 
Dependent  variables:  Dt  =  Average  plant  size/MIDPOINT  plant  size 
02 =  Average  plant  sizetrOP50  plant  size 
Independent  1979 
variables 
Industries 
A II  Producer  Consumer 
Dl  Dl  D2  Dl  Dl 
Exports,  total  0.015•••  0.016•••  0.016•••  0.0014 
(3.07)  (5.28)  (2. 76)  (0.17) 
intra  0.320••• 
(3 .15) 
Imports,  intra  -0.060 
( -0. 77) 
Seller  concentration  -0.0006***  -0.0007••  -0.0001  -0.001•  -0.001** 
(-1.98)  ( -2.05)  (-0.61)  ( -1.41)  (-2.84) 
Market  size  0.00009**  0.00008•  0.00005  0.0002•••  0.00002 
(1. 73)  ( 1.32)  (0. 70)  (2.42)  (0.29) 
Demand  growth  0.105  0.071  0.095···  -0.028  0.113 
(1.26)  (0.  78)  (1.98)  (-0.23)  ( 1.12) 
Labor  productivity  0.00001  -0.00001  -0.00001  0.00005  -0.00004 
(0.22)  ( -0.28)  ( -0.17)  (0.08)  ( -0.05) 
Multi-plant  operation  0.007  0.012  0.004  0.002  0.037• 
(0.48)  (0.72)  (0.50)  (0.09)  ( 1.65) 
Constant  0.332•••  0.283••  0.092••  0.406**  0.372••• 
(3. 73)  (2.51)  (1.80)  (3.34)  (3 .11) 
R2  0.215  0.184  0.282  0.381  0.212 
No.  of cases  102  102  102  49  53 
Significance  levels:  ••• 1%, •• 5%,  and •  10%,  two-tailed  test. -36- Table  6:  cont. 
Independent  1985 
variables 
Industries 
A II  Producer  Consumer 
goods  goods 
Dl  Dt  02  Dl  Dl 
Exports,  total  0.039•••  0.020•••  0.043•••  -0.0019 
(4.83)  (4.12)  (3.41)  (-0.16) 
intra  0.655••• 
(3.91) 
Imports,  intra  -0.055 
( -0.82) 
Seller  concentration  -0.00001  0.000007  0.00001  -0.00002  0.00004 
(-0.19)  (0.18)  (0.28)  (-0.41)  (0.97) 
Market  size  0.0002···  0.0003•••  0.0001•  0.0004•••  0.0001 
(3.91)  (4.47)  (1.61)  (4.84)  (1.28) 
Demand  Growth  0.267•••  0.374•••  0.144•••  0.112  0.161•• 
(2.86)  (3.68)  (2.60)  (0.66)  ( 1. 77) 
Labor  productivity  0.000003  -0.00004  0.00002  -0.00004  -0.00001 
(0.08)  ( -0.80)  (0.95)  ( -0.68)  (-0.17) 
Multi-plant  operation  -0.101••  -0.083•  -0.198•••  -0.436••  -0.078•• 
( -2.28)  ( -1.64)  ( -2.58)  (-1.71)  ( -2.09) 
Constant  0.240•••  0.006  0.094••  0.244••  0.480••• 
(3.17)  (0.042)  (2.09)  (2.00)  (5.39) 
R2  0.438  0.390  0.539  0.691  0.177 
No .. of cases  105  105  105  52  53 Table  7:  -37-
Determinants  of  Plant  Size  Deviation  in  the  United 
Kingdom 
Dependent  variable:  Average  plant  size(f0P50.  plant  size 
Independent  variables  1979  1983 
Exports,  total  0.006  0.020 
(0.23)  (0. 76) 
Imports,  total  -0.002  -0.001 
( -0.65)  ( -0.23) 
Seller  concentration  0.124**  0.151** 
(2.33)  (2.32) 
Market  size  0.0006***  0.0005*** 
(7 .92)  (8.00) 
Demand  growth  0.181**  0.080* 
(2.63)  (4.52) 
Labor  productivity  0.0002  -0.002 
(0.08)  (-0.73) 
Multi-plant  operation  0.005  0.149* 
(0.35)  (1.33) 
Constant  0.194***  -0.038 
(2.62)  ( -0.28) 
R2  0.466  0.424 
No.  of cases  103  103 -38-
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